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clear. The resulting acidic solution was diluted to 5 mL with deionized H2O and analyzed for Cr and Ru.
Chloromethylation of MIL-101(Cr) gave MIL-101-1 as described previously. MIL-101- and nitromethane (14 mL) under Ar atmosphere. AlCl3·6H2O (380 mg, 1.6 mmol) and metoxyacetyl chloride (80 mg, 0.74 mmol) were added sequentially to the vigorously stirred suspension. The mixture was heated at 100°C overnight. After cooling to room temperature, the S4 greenish chloromethylated product was collected by centrifugation. The product was activated using water (60 mL) at 60°C for 4 h, ethanol (60 mL) at 85°C for 4 h and after that with THF (60 mL) at 65°C for 4 h. Finally, the greenish powder was collected by centrifugation and dried under vacuum at 80°C. Synthesis of MIL-101-NO2: 100 mg of MIL-101(Cr) was added to a mixture of conc. H2SO4 (7 mL) and conc. HNO3 (5 mL) under stirring in an ice bath for 6 h. Then, the reaction mixture was poured into a beaker with 50 mL of crushed ice. The solid material was centrifuged off, washed with water (3×40 mL), ethanol ethanol (3×30 mL), acetone ethanol (3×30 mL) and then dried at room temperature. 
Synthesis of MIL
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S12
EXAFS analysis:
XAS experiments were performed on sample suspensions (20 mg of sample dispersed in 7 mL of DMSO). XAS spectra were recorded in fluorescence mode at the ruthenium K-edge (22.118 keV), by scanning the X-ray energy in 0.1 eV steps at the SuperXASbeamline of the Swiss Light Source (SLS), which operates with a ring current of approximately 400 mA in top-up mode. The polychromatic radiation from a superbend magnet, with a magnetic field of 2.9 T and critical energy of 11.9 keV, was monochromatized using a double crystal Si(311) monochromator.
Samples were stirred during measurement to minimize radiation damage and the total acquisition time per sample was 30 min. XAS analysis provides information about the unoccupied electronic structure extracted from the X-ray Absorption Near Edge Structure (XANES) region and local structure information extracted from the Extended X-ray Absorption Fine Structure (EXAFS). The EXAFS analysis revealed a significant change in the local geometric structure of the complex upon functionalization, which is clearly depicted by the Fourier analysis of the signal ( Figure S9 ). EXAFS spectra were fitted with Artemis program (part of Demeter package). 
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significant change in the XANES, one expects that these geometric structural changes to affect only the complex HOMO structure. However, one should know that the EXAFS signal's characteristically low signal-to-noise affects data fitting confidence. Therefore, the structural changes observed might not surmount to significant electronic structure changes, which dominate the catalytic process.
XANES analysis: Figure S10 shows the XAS spectra of MIL-101-2@Ru and its molecular reference 
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Electrochemistry:
Cyclic voltammetry (CV) was performed using a one-compartment, three-electrode configuration connected to an Autolab PGSTAT100 potentiostat controlled with GPES 4.9 software (EcoChemie). The electrode setup included an auxiliary glassy carbon disc (0.071 cm 2 )
working electrode, which was used to monitor the solution between scans, a platinum rod counter electrode, and a Ag/AgCl aqueous reference electrode (sat. KCl(aq), 0.198 V vs. NHE).
The counter electrode and the reference electrode were separated from the working electrode by 
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Control reaction of MIL-101(Cr) and [Ru(bda)(4-iodopyridine)(4-pyridineethanol)]:
In (1mL/0.5 mL at 180°C for 1 h) via ICP-AES. However, we did not found significant amount of ruthenium after the digestion of the sample.
Oxygen evolution experiments:
A standard Clark-type oxygraph electrode (Hansatech Instruments), which is separated from the sample solution by a Teflon membrane, was used to check the O2 production. For all experiments, the cell was thermostatted at 20 °C. The signal was recorded for the entire duration of the experiment at 0.1 s intervals using the Oxygraph+ software (Hansatech Instruments). The signal was calibrated using air saturated aqueous solutions ([O2] = 271 μM, T = 20 °C).
ICP-AES and Loading of Ru(bda) in MIL-101(Cr):
MIL-101-4@Ru
The MOF sample (2.2 mg) was dissolved in 1 mL H2SO4/H2O2 (1:0.5) and then diluted to 5 mL for ICP-AES analysis. The concentrations of ruthenium and chromium in MIL-101-4@Ru after digestion in con. H2SO4/H2O2 were found to be 4.5 and 28.4 µg/mL respectively. 
MIL-101-2@Ru
The MOF sample (1.86 mg) was dissolved in 1 mL H2SO4/H2O2 (1:0.5) and then diluted to 5 mL for ICP-AES analysis. The concentrations of ruthenium and chromium in MIL-101-2@Ru after digestion in con. H2SO4/H2O2 were found to be 1.99 and 67.2 µg/mL respectively. In each experiment, the MOF suspension was added to the vial, which was sealed and degassed by passing Ar through the solution for 30 min. The total headspace volume was 8.9 mL or 28. 
Analysis of supernatant solution after catalysis:
The supernatant after catalysis with MIL-101-4@Ru was analyzed by ICP-AES and subject to a second addition of CAN. To MIL-101-4@Ru (2.13 mg, 0.22 μmol Ru) was added 0.67 M CAN under identical condition as shown in Table 1 (0.5 M HNO3, 1 mL). After 5 min, the oxygen evolved was measured by GC. The suspension was centrifuged and filtered, and the supernatant was collected. A second addition CAN (0.67 M) to the supernatant (1 mL) revealed negligible oxygen evolution levels compared to the as-prepared catalytic materials. ICP-AES also showed amounts of leaching of Ru into the solution during catalysis. However, this does not lead to the formation of an active WOC species in solution, considering the low amount of oxygen produced during a second CAN addition to the supernatant. We attribute the presence of Cr in the supernatant to presence of small MIL-101-4@Ru crystallites (less than 200 nm) that are impossible to remove by centrifugation. 
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